In vitro transcription inhibition by ruthenium(II) polypyridyl complexes with electropositive ancillary ligands.
Three Ru(II) polypyridyl complexes with potential high DNA-binding ability have been designed and synthesized by extending the conjugated plane of the intercalative ligand and introducing electropositive pendants to the ancillary ligand. Spectral titration, DNA thermal denaturation, viscosity experiments, and quantum chemistry calculations were performed, and the complexes were found to intercalate into DNA base pairs with very high affinity even at high salt concentrations. Benefiting from their high DNA-binding ability, the complexes can effectively inhibit the DNA transcription activity by blocking the binding of T7 RNA polymerase to the template DNA. As efficient transcription inhibitors, the complexes demonstrated high in vitro antitumor activity against four selected tumor cell lines.